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 Research into the propagation of waves in elastic media is fundamental for understanding how 
elastic waves perturb particles around their equilibrium positions without causing permanent 
deformation. Despite its importance in geophysics, materials science, and structural analysis, a 
consolidated mapping of global research progress in this area remains limited. To address this 
gap, this study conducts a comprehensive scientometric analysis using the Scopus citation data-
base to quantify and visualize research trends in elastic wave propagation from 2000 to 2024. 
The methodology was validated by employing robust scientometric tools such as VOS viewer 
and Biblioshiny to ensure accurate keyword co-occurrence, citation, and collaboration network 
analyses. Key findings reveal a steady increase in publications, with China, India, the United 
States, and Italy emerging as leading contributors. Dominant research themes and author net-
works highlight the dynamic evolution of the field. This study provides an updated roadmap for 
researchers to identify collaboration opportunities, align their work with emerging topics, and 
strategically enhance the visibility and impact of future research in wave propagation in elastic-
ity. 
 

© 2026 by the authors; licensee Growing Science, Canada. 

Keywords: 
Scientometric  
Elasticity  
Wave propagation  
Elastic waves  
Deformation 
 
 

 

 

 
1. Introduction 
 
Wave propagation in elastic materials, particularly in the context of studying Earth's interior and seismic activity, is crucial 
and offers a variety of significant applications. There are many applications and methods for investigating elasticity under 
wave propagation, such as measuring the mechanical properties of materials, detecting defects or cracks, imaging the sub-
surface structure of Earth, or generating synthetic seismograms. Elasticity is the study of material behavior under defor-
mation and has applications in geophysics, acoustics, biomechanics, and solid and fluid mechanics. Foundational studies 
on anisotropic and layered media (Crampin, 1984; Harris & Miller, 1984), advancements in gradient and nonlocal elasticity 
(Askes & Aifantis, 2006; Lim et al., 2015), and sophisticated numerical modeling approaches like discontinuous Galerkin 
methods (Etienne & Chaljub, 2010; Mercerat & Glinsky, 2015) are examples of representative studies on wave propagation. 
Wave propagation in heterogeneous and nanoscale systems has been the subject of more recent study (Sudarshan et al., 
2024; Bahaman et al., 2024), underscoring the necessity of thorough bibliometric analysis to map trends and future direc-
tions in the field (Raman et al., 2024). Wave propagation in elastic media is a dynamic topic that offers numerous possibil-
ities for advancement and application; however, it also poses a number of formidable obstacles that call for interdisciplinary 
cooperation and cutting-edge technical solutions. Thus, it is necessary to understand research progress and provide infor-
mation related to the various concepts involved in wave propagation through scientometric analysis. 
 
2.  Methodology 
 
To understand the research progress in wave propagation, this work is considered with scientometric approach which is 
used by bountiful researchers. The present study employs a systematic technique that comprises four major phases, as de-
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picted in Figure 1 keyword identification, database search (via Scopus), data collecting and modification (including dupli-
cate removal, analysis, interpretation, and visualization). This method is equivalent to a bibliometric review that integrates 
advanced network analytic tools to present a fresh systematic review approach for elasticity. A thorough two-level keyword 
search in the Scopus database, with an emphasis on elasticity and wave propagation from 2000 to 2024, was part of the 
methodology. This method enables the investigation of different topic pairings within these domains. Notably, the search 
parameters were concentrated in peer-reviewed journals and conference proceedings, excluding non-academic sources, such 
as books, press releases, and book chapters. 

 
                            

Fig. 1. Methodology of the study. 
 
2.1 Scientometric investigations 
 
Scopus provides access to high-quality bibliometric data from thousands of journals, books, and conference proceedings. 
Its reliability, depth of coverage, and analytical features make it an ideal source for bibliometric analysis in the field of wave 
propagation in elastic media. For this study, data were retrieved using a two-level keyword search within the Scopus data-
base. 
 
2.2 Search Query 
 
A search query was used to identify documents, authors, or affiliations related to specific research topics.  
 
Query:  
 
TITLE-ABS-KEY (wave AND propagation AND in AND elasticity ) AND PUBYEAR > 1999 AND PUBYEAR < 2025 
AND ( LIMIT-TO ( SUBJAREA , "MATE" ) OR LIMIT-TO (SUBJAREA , "MATH") ) AND ( LIMIT-TO ( DOCTYPE , 
"ar" ) ) AND ( LIMIT-TO ( PUBSTAGE , "final") ) 
Search is performed in Scopus database with the above keyword and the database is obtained using .csv format which is 
further processed as per scientometric principles, we have used Biblioshiny as processing tool which is an R package widely 
used in bibliometric research.  

3. Results and discussions 

3.1 Analysis of main information 
 
This section contains detailed information about publications, including publications, sources, and citations. Figure 3 depicts 
a schematic illustration of this procedure. This graph makes it evident that there will be 422 sources between 2000 and 
2024. 1927 papers were discovered during this time, representing an annual growth rate of -4.89%. 3998 authors in total 
were chosen, making up 201 single authors. The percentage of foreign co-authorship was 22.26%; the average number of 
co-authors per document was 3.01; the number of references was 60685; the average age of the document was 10.5, and 
each document comprised an average of 20.21 documents. 
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Fig. 2.  Analysis of main information. 

 
3.2 Leading countries and organizations 
 
Twenty-five countries published more than ten research articles on wave propagation in elasticity between 2000 and 2024. 
The worldwide geographic distribution of the studies on this topic is shown in Figure 3. Figure 3 shows the leading countries 
in wave propagation research on elasticity from 2000 to 2024. China leads with 25.2% of publications, followed closely by 
the USA's Ministry of Education at 20.6%, and supported by the National Natural Science Foundation of China and India's 
Fundamental Research Funds with 12.8% of publications. China published 181 articles, including 176 from India, 149 from 
the USA, and 55 from Iran. In terms of collaborations, China led 29 partnerships (ratio 0.138), India 13 (ratio 0.068), the 
USA 36 (ratio 0.0194), and Iran 27 (ratio 0.278). Other organizations contributed 242 publications, totaling 1,927 articles 
published from 2000 to 2023. These top ten organizations collectively accounted for nearly 80% of the research output in 
this field during the specified period. 

 
Fig. 3. Global geographic distribution of wave propagation publications. 

 
3.3 Annual scientific production 
 
Fig. 4's chart summary, which covers the years 2014 through 2024, shows the chart-labelled articles. It displays the per-
centage of papers published annually. The distribution of scientific articles over time is seen in the charts. Notably, the 
highest publishing rates were recorded in 2020, 2021, and 2019. 

 

Fig. 4.  Annual scientific production. 
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3.4 Most product subject area 
 
The high-productivity elasticity subject areas are shown in Fig. 5. From this figure, the other category subject areas such as 
Engineering, Physics & Astronomy, Materials Science, Mathematics, Earth and Planetary science, and computer science 
with publications were 31.3%, 27.6%, 14.4%, 11.3%, 10.5%, and 4.9%, respectively. Most articles have been published in 
the fields of Engineering, Physics & Astronomy, and Material Science. 

 
Fig. 5.  High productivity subject areas in the elasticity. 

3.5 Author’s analysis: The author’s analysis is useful for identifying authors in a specific field. This type of analysis was 
conducted using the VOS viewer software. Schematic representations for the co-authorship of authors are given in Figure 
6. This figure shows the total of 12 research groups for the analysed topic. Analysis of Co-authorship of authors generated 
using VOS viewer represents network visualization in which author citations are depicted with different colours. Items are 
represented in the network visualisation by their label and by default, a circle as well. The weight of an item determines the 
size of the label and the circle around it. The label for some items may not be visible. This is done to eliminate overlapping 
labels. The shade of an object is determined by the cluster. The distance between the two writers in the visualisation ap-
proximates their relatedness in terms of co-citation relationships. In general, the stronger relationship between two authors 
is the closer their locations are to one another.  
 

 
Fig. 6. Co-authorship of author’s network map analysis performed with biblioshiny. 

3.6   Co-authorship of countries as density visualization 

Fig. 7 presents a visualization generated by the VOS viewer, illustrating the connections and relationships between different 
countries. Countries are represented by labels, and their connections are likely represented by overlapping colored areas. 
 



R. K. R. Bompally et al.  / Scientometrica 3 (2027) 
 

47 

o This image features multiple country names, including the United States, China, and India. 
o A colorful area surrounding each country's representation symbolizes a relationship of some kind. 
o The colors range from green to yellow, with yellow indicating a higher intensity. 

 

 

Fig. 7. Co-authorship of countries as density visualization. 

3.7 Co-occurrence analysis of keywords 
 
Data extracted from the Scopus file were analyzed to identify the most frequently used words in article titles, abstracts, and 
keywords. Table 1 lists the top 34 terms that appeared more than 80 times in the publications. Fig. 8 shows the overlay 
visualization produced by VOSviewer. This figure shows that different colors were used to indicate different keyword 
occurrences. The color of a keyword is determined by its score, which ranges from blue (lowest score) to green (highest 
score) based on the score. Color coding indicated that shear waves had the highest co-occurrence score, followed by shear 
flow and numerical techniques. This indicates a strong interest among scientists to explore various types of wave propaga-
tion in elasticity. Additionally, there has been significant academic attention focused on topics such as "acoustic wave ve-
locity" and "viscoelasticity," as evidenced by their prominence in the network alongside other terms. It is advisable to 
include these popular keywords, as they reflect widespread interest among researchers and enhance the visibility and rele-
vance of publications. The weight of each keyword was represented by the size of the nodes in the map. The strength of 
their association is indicated by the proximity of keywords and lines. The first two terms in the rank-list elasticity and wave 
propagation yielded the expected results because they were among the selection criteria. 
 
 

 
Fig. 8. Overlay visualization of co-occurrence of index keywords. 
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Table 1  
Keywords of wave propagation in elasticity 

Keywords Frequencies Keywords Frequencies 
Elasticity 1362 Viscoelasticity 99 
Wave propagation 1093 Deformation 97 
Elastic waves 358 Continuum mechanics 89 
Thermo-elasticity 236 Generalized thermo-elasticity 88 
Dispersion (waves) 206 Acoustic wave velocity 87 
Shear flow 200 Nonlinear equations 85 
Shear waves 192 Numerical methods 84 
Anisotropy 182 Mathematical models 83 
Elastic moduli 153 Elastography 82 
Finite element method 151 Viscosity 82 
Acoustic wave propagation 149 Boundary conditions 75 
Geometry 139 Velocity 75 
Surface waves 134 Elastic properties 74 
Acoustics 133 Ultrasonics 74 
Article 119 Governing equations 73 
Computer simulation 116 Non-destructive examination 72 
Equations of motion 116 Strain 72 

 
3.8 Sources analysis 
 
Source analysis is useful for identifying the most relevant journals in the exact subject area. This type of analysis was 
conducted using Biblioshiny software. 
 
3.9 Three-factor analysis 
 
The literature on wave propagation in elasticity is presented in Fig. 9, with an emphasis on the correlation between the top 
titles (TI_TM), keywords (DE), and abstract (AB_TM). As the figure illustrates: 
 

• The general concepts that are essential for comprehending the wave behavior in materials are represented on the 
left side. These terms include the wave, propagation, elasticity, and surface. 

• Wave propagation, dispersion, and elasticity in the middle point to a more advanced theoretical level may lead to 
various forms of elasticity and how they impact wave propagation. 

• The application of these theories is highlighted on the right-hand side, where words such as model, results, and 
equations are used to indicate a shift toward real-world analysis and outcomes. 

 

The color-coded rectangles and connecting lines likely represent the relationships between these concepts, demonstrating 
how the general principles of waves and elasticity lead to specific models and analytical results. This type of diagram is 
often used in academic or research contexts to illustrate complex relationships visually. 

 

Fig. 9. Three-field plot of the relationship among title, keywords, abstract. 
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3.10 Analysis of keywords 

Analysis of keywords used by authors in publications is an essential tool for investigating trending topics and scholars focus 
in the field. This analysis is so because publication keywords help to identify the topic and focus of that publication quickly. 
The word-cloud in Figure 10 shows frequently used keywords in wave propagation in elasticity. Wave propagation in elas-
ticity is the subject of word clouds, which represent the most frequently used keyword. The number of keywords repeated 
in this category was highest in the industry. The word cloud visually represents the key concepts related to the fields of 
elasticity and wave propagation. The most prominent terms, elasticity and wave propagation, are displayed in bold font, 
highlighting their significance in the study of material behavior and wave mechanics. Other notable terms include elastic, 
shear, and surface waves, which indicate the different types of waves that propagate through elastic media. The term ther-
moelasticity suggests a focus on the interaction between the thermal effects and elastic properties, whereas anisotropy indi-
cates the direction-dependent characteristics of materials. The presence of terms such as the finite element method and 
geometry implies the importance of numerical methods and three-dimensional considerations in modelling and analyzing 
wave behavior. Dispersion refers to the variation in the wave velocity with frequency, which is a critical concept in wave 
propagation. Overall, this word cloud highlights the multilayered nature of elasticity and wave propagation, focusing on 
both theoretical and applied aspects, from fundamental principles to computational techniques. 

 
Fig. 10. A Visualized word-cloud of frequently used keywords in the wave propagation in 

elasticity field. 
3.11  Thematic Map of keywords 
 
As shown in Fig. 11, a thematic map was created to visualize the development and relevance of various themes related to 
elasticity and materials. The following are the various points that can be observed in the figure: 
 

1. Axes and Quadrants: The map has two axes:  
 

 Development Degree (density) on the y-axis. 
 Degree of relevance on x-axis. 

               
              It is divided into four quadrants based on these degrees. 
 

2. Coloured Circles: Each colored circle represents a different theme related to elasticity and the material. Here brief 
explanation:  

 Blue circle: Keywords such as waves and surface stress. This is in the top-right quadrant, indi-
cating that it is a Major Theme with a high relevance and development density. 

 Peach Circle: Contains elastic materials and is non-linear. It is in the bottom right quadrant, 
marking it as a Basic Theme with high relevance, but lower development density. 

 Purple circle: Labelled wave propagation and elasticity. It is in the bottom-left quadrant, classi-
fying it as an Emerging or Declining Theme with low relevance and development density. 

 Red circle: elastography and optical radiation. It is in the top-left quadrant, identifying it as a 
Niche Theme with low relevance, but higher development density. 

3. Take away: Thematic maps help us understand the distribution and patterns of specific themes across geographic 
areas. Themes related to elasticity and materials are also explored. "Waves–surface–stress" is a well-developed 
and extremely pertinent motor theme, according to thematic mapping, indicating current strength in research. 
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"Elastic–materials–nonlinear" shows up as a fundamental yet unexplored issue, suggesting possibility for further 
study. The emerging quadrant contains the core theme "wave propagation–elasticity," indicating the need for meth-
odological innovation or a renewed focus. "Elastography–optical–radiation" and "properties–acoustic–shear" are 
specialized issues that are well-developed but not very central. These could be examples of multidisciplinary or 
specialized research. The analysis shows that foundational theories are giving way to topics that are driven by 
applications.  Author contributions can be better understood by linking them to these thematic clusters. This map-
ping provides information about emerging trends and various possibilities for elastic wave research. 
 

 

  

 
 

Fig. 11. Thematic mapping of keywords. 

3.12 Tree map: A tree map is a powerful tool for simplifying complex data and making it accessible. It shows the relative 
size and distribution of a measure across different categories within a given dimension. It uses nested rectangles to represent 
the hierarchy of categories and measures values. The area of each rectangle is proportional to the measured value, and the 
color indicates another measure or dimension. Elasticity was the largest block, accounting for 26% of the 1362 mentions, 
indicating its central role. Wave propagation followed 1093 mentions (21%), reflecting significant emphasis on the study 
of how waves move through elastic media. Other notable terms include elastic waves (358, 7%), thermoelasticity (236, 4%), 
and dispersion waves (206, 4%), highlighting key topics in the field. Terms such as shear flow, elastic moduli, and shear 
waves account for 4% of the total, demonstrating a focus on specific physical phenomena and material properties. A variety 
of terms, including geometry, acoustics, finite element method, and anisotropy, show the breadth of topics covered in the 
study of elasticity and wave propagation. A tree map provides a clear hierarchical representation of the importance and 
frequency of each concept in the context of this domain. 
 
3.13 Bradford’s law 
 
Fig. 12 shows the circular diagram which can  be divided into four concentric zones. Each zone contained different colors 
and arrows representing the journal titles. This figure contains a small number of high-frequency journals such as the Inter-
national Journal of Solids and Structures. These journals contributed many articles on a topic, including journals with lower 
frequencies (e.g., Wave Motion) and listed journals with even lower frequencies (e.g., the Journal of Thermal Stresses). Fig. 
12 presents a visualization of the academic journals, specifically highlighting their rank, citation frequency, cumulative 
frequency, and zone classification. The following is a detailed explanation of this phenomenon:  
 
1. Rank: The ranking lists journals based on criteria, possible impact factors, and citation counts. The rankings were as 
follows: Wave Motion-1, International Journal of Solid and Structures-2, International Journal of Engineering Sciences-3, 
Journal of Thermal Stresses-4, and Mathematics and Mechanics-5.  
2. Frequency: Number of citations received by each journal. It provides an idea of the individual influence of each journal 
in its respective field: Wave Motion-103 citations, International Journal of Solid and Structures-86 citations, International 
Journal of Engineering Sciences-57 citations, Journal of Thermal Stresses-53 citations, and Mathematics and Mechanics-
52 citations. 
3. Cumulative Frequency: This section aggregates the total number of citations for each journal. It reflects the combined 
influence of the journals up to a certain rank: Wave Motion-103, International Journal of Solid and Structures - 189 (103 + 
86), International Journal of Engineering Sciences-246 (189 + 57), Journal of Thermal Stresses - 299 (246 + 53), Mathe-
matics and Mechanics - 351 (299 + 52). 
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4. Zone: All listed journals fall into Zone-1, suggesting high impact or relevance in their academic discipline. The visual 
layout integrates these aspects around a central cyclical arrow motif, indicating interrelated metrics in journal evaluation. 
 

 
Fig. 12. Sources by Bradford’s law. 

3.14 Challenges and opportunities 
 
Wave propagation within elastic media is an essential research area with implications in various fields such as seismology, 
materials science, and engineering. Recent studies have examined different aspects of the wave behavior in diverse elastic 
media, including granular, functionally graded, thermo-chiral, anisotropic, and porous materials. Recent research on wave 
propagation in elastic media demonstrates that the behavior of waves depends on the properties of the medium. Elasticity 
is a fundamental feature in a wide range of practical applications and presents a number of obstacles. Even elastic materials 
that are constantly under stress can fail (fatigue) or permanently deform over time. Comprehending and forecasting the 
commencement of these occurrences is vital in scenarios in which materials are subjected to extended stress or periodic 
loading. Neither substance behaves in a linearly elastic manner in every situation. Their stress-strain curves could be non-
linear, indicating that the stiffness varies according to the applied stress or strain. Accurate modeling and forecasting of the 
behavior of non-linear materials can be difficult and frequently require detailed mathematical models or experimental data. 
Materials may display distinct elastic characteristics in micro-and nano-scale structures in contrast to their bulk counterparts. 
Size effects require special consideration in design and analysis because they result from different deformation mechanisms 
at tiny scales and higher surface area-to-volume ratios. To tackle these obstacles, a blend of sophisticated computational 
modeling methods, application-specific material design methodologies, and experimental characterization are frequently 
needed.  There are several possibilities in the domains of science, engineering, and technology related to the elasticity of 
solids. These are a few significant opportunities: Analyzing the elasticity of infrastructure and component parts is essential 
for ensuring their structural integrity. Elastic wave propagation qualities are used by non-destructive methods, such as ul-
trasonic testing and acoustic emission, to identify defects or damage in materials. Developments in data processing and 
elastic wave modeling have improved the sensitivity and precision of these monitoring systems. Energy harvesting systems 
that transform mechanical energy from vibrations or movements into electrical energy can use elastic materials. When 
mechanical stress is applied, elastic polymers with piezoelectric qualities can produce electricity, which may be used in 
self-powered sensors or wearable energy harvesters. The domain of smart materials, which reacts to environmental inputs 
such as light, humidity, and temperature, includes elastic materials as essential components. Sustainable technological de-
velopment is aided by the development of elastic materials. Energy-efficient construction materials, such as flexible com-
posites and elastomers, may expand and contract in response to temperature changes, thereby lowering the amount of energy 
needed for heating and cooling. Further research is suggested in this domain to overcome these difficulties and gain a better 
understanding of wave propagation in an elastic medium. 
 
4. Conclusion 
 
A thorough scientometric study of wave propagation in elasticity between 2000 and 2024 shows a notable increase in world-
wide participation and research activity. The number of publications, active researchers, average citations per paper and 
year, and the wide range of contributing nations has all increased significantly in this discipline. Specifically, authors from 
China, India, the United States, and Italy have emerged as leaders in the publication of articles on elasticity and wave 
propagation. This study uses information from the Scopus database to identify research areas of greatest need, dominant 
trends, and the most important keywords in the field by concentrating on articles published during the last ten years. In 
addition to offering a strategic path for researchers seeking to connect their work with high-impact fields, the findings 
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provide crucial insights into the dynamic growth of wave propagation research. This analysis is a crucial tool for improving 
research visibility, collaboration, and scholarly impact in the specialized study of elasticity and wave propagation because 
it identifies the field's primary factors and intellectual underpinnings. 
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